
PRIMARY CABCINOMA OF THE LIVER.’ 

By J. M. BEATTIE, MA.,  M.D., Professor of Pathology, Uwirersity qf 
Shefield ; and R. I)OSALDSON, M.A., M.B., Denionstyntoy of Pntk- 
ology, Unieersity qf Eristol. 

E;.om thc l ’ d h u l ( q y  J)cpurlwieiaf, U?iicercTsily of Shrfldd. 

(PLATES V1.-VIII.) 

TIIE following case, which came under our notice in the early pnrt 
of this year, illustrates a condition of considerable rarity and  presents 
several features of interest. 

The vliiiiid record is v i ~ y  imperfect, but the following facts were elicitell. 
The patient, a h  64, was admitted to hospital on account of increasing ab- 
ilominal tlistension. The onset MYIS soiiiewl~nt insidious, and the duration of 
illness caxtcmded ovt”~ a consitlerable period. There were no gastric symptoms. 
A nodnlor iiiiws c-ould be felt in tlic region of thc liver whose margin conld be 

Post-mortem Examination. 

n1apped out. 

0 1 1  post-morteiii examination the body was very markedly eniaciaterl and 
tleeply jaundiced. Except in the liver 
tliere was nothing of spccial importance i r i  any of the orgins. 

Tlic 
epicardiuni was somewhat thic:kened and thc veasels were distinctly tortoous 
rind tliialtened. 

The 
lower lobcs were congested, but there was no sign oi  pneumonia. S o  malig- 
iiant disease c o d d  be found. 

Abdouien.-On opening tlw abdomen tlioro escaped consitlernble quantity 
of blood-stained h i d .  

S’tonznch and Infesfinm--No malignant disease, ulcer, or other patl~ological 
raontlition was discovered. 

Spleen.-This organ wag no t  enlarged, but it was in it state of clironio 
venous congestion. h e  fibrous tissue throughout was very prominent. 

Puncreas.-Ko trace of inalignanry could be detected, and it was other- 
wise 1ie:iltliy. 

~<i&ze~ys.---’l’li usc presen tell the appearance of an interstitinl nephritis. 
The capsule was tliickenetl and adherent, the surface granular, and on section 
tlie deep cortex was found atrophied. Tho vessels were distinctly thickcnetl. 

Litey.-The liver was very much enlarged and presented a striking 
nppearimce. The surface was studded nll over with rounded nodules of 

Tlie abdomen was much distended. 

Heart.-Tho myocardium was in it condition of brown atrophy. 

The aortic niitl  mitre1 cusps showed fibroid thickening. 
Lzcn(ls..--These were empliyscinatous, with a few patches of collapse. 

Tlicre was no growth in the rectum. 
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varying size and of a greenish hue. On section the cut surface most nearly 
resembled a mosaic work. The mosaics are represented by the small malig- 
nant nodules. These are closely packed together, but are generally sur- 
rounded and separated by strands of fibrous tissue in varying amount. The 
nodules appear to be under considerable pressure, as they bulge slightly above 
the level of the surrounding fibrous tracts. These nodules, which vary cou- 
siderably in size, show a variety of colours. The majority are of various 
shades of green, whilst here and there whitish or yellowish white islets can 
be seen. Sometimes these are entirely surrounded by fibrous tissue; some- 
times they form part of a green nodule. The green nodules are composed 
of malignant cells, while the white or yellow islets represent more or less 
necrotic areas either of normal or of malignant liver cells. The fibrous 
tracts are somewhat brownish in colour, with small hmmorrhage spots here 
and there. They are formed partly of fibrous !issue and partly of what 
remains of the original liver tissue (Plate VIII. Fig. 10). 

In the right lobe near its superior surface is a nodule much larger than 
any of the others, which meaaures about 34 inches in diameter. It is pale 
yellowish in colour, and is necrotic and actually softened. It is surrounded by 
a very definite zone of fibrous tissue. 

Histological Examination. 
I. FIBROUS ,Tucm-Correspondinng with the macroscopic appearance, 

h n d s  of fibrous tissue are seen traversing the section in all directions. 
These vary in width and cut up the parenchyma into islets of various sizes. 
From the main circumferential band, finer strands-sometimes only a few 
fihiw-can be seen running in towards the centre of the enclosed parenchyma. 
The fibrous tissue is generally dense and well formed and presents the usual 
appearance of such tissues. 

Occasionally it is found in an earlier stage of its development, when it is 
much wore cellular and resembles granulation tissue. 

Blood vessels of varying size are seen throughout the liver, and in places 
these are in greater numbers, crowded together and very much engorged. 
The vessels have a definite lining of endothelium. The main contents of 
these vepsels are red blood cells with a few leucocytes towards the periphery, 
but in several there are in addition a few isolated tumour cells showing the 
same characters as those found in the malignant areas. Occasionally a whole 
adnns composed of malignant cells may be seen in the lumen. Between 
the fibrous tissue strands there are normal bile ducts, the walls of which 
are generally almost in apposition and the narrow lumen quite empty. They 
show no tendency to proliferation or irregularity. Their staining reaction is 
similar to that met with in the bile ducts of a normal liver. These ducts 
appear to be more numerous at certain places, notably in the vicinity of one 
or two areas of surviving liver tissue. In such a situation the fibrous tissue 
may be more cellular. Here and there collections of small round lymphoid 
cells are met with. These are generally found adjacent to the edge of an 
actively growing tumour nodule. Within the broader fibroue bands are 
situated groups of more or less normal liver trabecula?, which apparently have 
to some extent escaped preasure. Many of these liver cells contain a brownish 
pigment, and in .places whole trabecula? appear brown. I n  other places and 
throughout considerable areas the fibrous tissue has grown in between indi- 
vidual cells and small group of cells, giving the appearance of a unicellular 
cirrhosis. The liver cells 
appear somewhat irregular in shape and are much larger than normal liver 
cells. In some the protoplasm stains fairly brightly with eosin, while in others 
it stains very feebly and appears homogeneous and swollen. They are leas 
granular than the malignant liver cells. The nuclei stain well, and many 

In such areas the trabecular arrangement is lost. 
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cells contain double nuclei. Various stages of 
direct division are met with, but we have not been able to satisfy ourselves 
that there is evidence of mitosis. Again, in relation to these areas, bile ducts 
can be seen, but they show no proliferation. Their cells are small 3nd stain 
differently. They always appear isolated. 

At other parts in the fibrous tissue isolated tumour cells or groups of 
tuniour cells are met with. 

11. ISLANDS OF CELLs.-The areas cut off by the fibrous tissue may be 
composed (1) of normal liver cells undergoing degeneration, (2) of degenerated 
liver cells together with encroaching malignant cells, or (3) of malignant cells 
alone. 

1. Where the islet contains liver cells only, these are found in various 
stages of degeneration. In  such an area the cells appear so crushed together 
that all trabecular arrangement is lost. Occasionally the suggestion of a 
trabecula can be made out, but as a rule there is simply an irregular collection 
of liver cells (Plate VI. Fig. 1). The latter are smaller than normal, though 
they present the same shape. The cell protoplasm stains very feebly if at  all, 
only the cell outline being prominent together with the nucleus, which stains 
more deeply. I n  such an area there may be seen under the microscope simply 
a collection of nuclei with a fine network of lines marking the path of the 
obliterated intertrabecular capillaries. Though small blood vessels can be seen 
occasionally, as a rule these are absent or rather obliterated by pressure. These 
areas correspond to the small whitish or yellowish-white islets in the macro- 
scopic specimen. Where a slight trabecular arrangement still remains, the 
cells present the normal relationship, i.e., each trabecula is composed of a 
double row of cells lying parallel to each other, and between two such trabeculae 
may be seen a very narrow slit with one or two red blood cells in its lumen. 

2. Mized-cell islet.-As indicated above, these contain normal liver cells 
along with malignant cells. Such an area may be composed almost entirely 
of normal parenchyma. But in the centre, or in some other part of it, may 
be seen very small groups of malignant cells. These cells can at  once be 
differentiated from the normal surrounding cells by the characters presently to 
be described, and in our opinion there is no queetion of there being any 
transition from these normal cells into malignant ones. I n  other islets the 
greater part of the enclosed parenchyma has become replaced by the malignant 
tissue. The malignant cells abut directly on the normal liver cell without the 
interventionof any fibrous tissue (Plate VI. Fig. 2). Though the edge of the 
invading growth may be irregular, the malignant cell can at once be distin- 
guished from the normal cell, and there is no suggestion of my transition 
between them. Finally, some islets are compoged almost entirely of malignant 
cells, but these appear to have started from two different centres. The result 
is that while most of the parenchyma has disappeared, there still remains 
a strip lying between the two encroaching masses of malignant cells. Such 
strips appear to be composed of normal liver trabeculre which have become 
stretched out or pulled upon (Plate VI. Fig. 3). They form long, branching, 
very narrow columns composed of cells similar to those found elsewhere 
among normal liver tissue. Sometimes a few thinned out columns surround 
the periphery of the growing mass, and at first sight resemble bands of fibrous 
tissue. At other places a thin intervening band of trabecula can be traced 
down into a mass of normal liver cells which are crushed together, but where 
the pressure around is more evenly distributed. 

3. Malignant are-. -Other islets cut off by fibrous tissue strands 
(Plate VI. Fig. 4)-and they are in the majority-are composed entirely of a 
different type of cell. These malignant islets appear to be of different ages. 
I n  what may be termed the youngest stage, the following appearance is 
presented. The greater part appears t o  be composed of acini of various sizes. 
The acid have no basement membrane. The lumen in some is just barely 

The nuclei vary in size. 
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visible, while in others it is fairly large. The majority are small (Plate VI. 
Fig. 5). Where the lumen is small or moderate in size it is filled or partly 
filled with a round, opaque, homogeneous plug, which is brownish-red or 
green in colour (Plate VII. Fig. 6). Where the lumen is very small it is 
entirely occupied by this mass. Where it is larger, the mass is also slightly 
larger, but it does not fill the lumen owing to the fact that it has re- 
tracted from the sides. Where the lumen is fairly big, this homogeneous 
mass does not seem to have increased proportionately. On the contrary, it 
may have broken down or disappeared. The cells are much larger than 
normal liver cells. For instance, where they 
line the smaller acini they are quadrilateral, round the larger acinar spaces 
they may be more columnary while many others are polygonal, especially where 
they occur in plugs. On the whole they resemble in shape the cells of normal 
liver tissue, As a rule there is only one thickness of cells round the lumen, 
but where it has been cut obliquely it may show a group of cells at one side. 

The cells stain deeply with eosin, and their protoplasm is markedly 
granular. Each cell contains, as a rule, one large nucleus situated in the 
centre. In some cells this nucleus appears deeply stained, while in others only 
the nucleolar membrane and nucleolus have taken on the stain. 

The acini are not separated from each other by any intervening tissue, 
except of course where a few strands of fibrous tissue may be growing in from 
the periphery. There are numerous gaps between individual acini, and in 
some of these gaps can be seen numerous red blood cells. Theae spaces have 
no endothelial lining. Many of the acini are contiguous. The smaller acini 
are frequently more numerous towards the invading margin. 

Side by side with acini in these islets are found solid clumps or plugs of 
cells (Plate VI. Fig. 5) which resemble the acinar cells in every respect except 
that they show a greater diversity of shape. Some are large and polygonal, 
while others are much smaller. Many show double nuclei, but there is no 
evidence of mitosis. Though the groups are irregular in shape, yet in places 
they tend to form trabeculre. Such a trabecula is represented by a somewhat 
elongated ir'regular mass of cells which may have opened up at one end 
to form a partial lumen. As a rule, however, there is no definite lumen, 
though the tendency appears to be to form such. Small ma.sses of the above- 
mentioned brown pigment may be found here and there among these irregular 
cell masses, pFobably lying between the cells. 

In other islets the tumour cells appear to have swollen. They present a 
somewhat cloudy appearance and do not stain deeply. The nucleus may or 
may not stain well. 

In what may be regarded as an older islet of malignant liver cells we find 
the area filled with very large irregular acini. These vary very much in size : 
aome are extremely large and irregulary others are smaller and more or less 
oblong. Many of these are bordered by a single row of cells, quadrangular 
or columnar in shape (Plate VII. Figs. 7 and 8). They are similar, in short, to 
those found in the younger growing areas, but they stain very much less 
intensely. Some of the acini, 
instead of a single rim of cells, may show at one part a group of cells-a more 
aolid arrangement. Within the lumen of such an llcinus there may be 
observed cells similar to those lining it, but these have become necrotic-the 
ghosts of cells. 

Many of the acini which have a single margin of cells appear to contain a 
faintly pink staining homogeneous substance, resembling the products of 
secretion. This in places would appear to have retracted from the rim, for it 
is attached to the lining cells by many fine processes (Plate VII. Fig. 8). Pro- 
jecting from single cells lining the acinus can omionally be seen small 
bud-like projections of the name homogeneous substance as is found in the 
lumen (Plate VII. Fig. 8). 

They vary somewhat in shape. 

The cells lining one acinus may differ in size. 

They appear to be coming from the lining cell. 
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Between these large acini there are narrow tracks which contain red 
blood corpuscles, and aa a rule it is only the rim of cells contiguous to these 
vascular tracts that preserves, more or less, its staining reaction. In the 
oldest islets of all, we find an absolutely necrotic mass much vacuolated and 
staining a faint pink colour. Such an area may be more or less homogeneous 
or may show nuclear ddbris. All stages of degeneration may be observed 
according to the age of the islet. These degenerated areas of malignant cells 
are seen macroscopically as yellowish-white areas. 

Cancer affecting the liver may arise primarily within the liver, or 
may be the result of a secondary metastasis. I n  our case, in the 
absence of m y  primary lesion elsewhere, the presumption is that we 
are dealing with a primary cancer. The starting-point is in the liver 
itself, and this is supported by the histological evidence. Confining 
ourselves, then, to primary malignant epithelial liver turnours, we find 
that they may arise in relation to one of two structures, namely, the 
parenchymatous cells of the liver or the epithelial lining of the bile 
capillaries. In other words, primary cancer may be of the liver-cell 
type or of the bile-duct type. Statistics (Eggel, 1901 ') seem to show 
that the majority of such primary cancers are of the liver-cell type, and 
that the majority of such primary liver-cell cancers occur as in our 
case, in association with cirrhosis. Some authorities (Marckwald, 
1896 maintain that the cirrhotic condition is secondary to the 
cancer, but if such were the case the cirrhotic: areas should be found in 
relation to the malignant areas only, In our case this is certainly 
not so, for, though the fibrous tissue is found round and in the 
malignant areas (Plate VI. Fig. 4), i t  also surround8 and invades the 
lobules of normal liver cells (Plate VI. Fig. 1, Plate VII. Fig. 9), a t  
parts producing, where it8 growth is more active, a condition of 
unicellular cirrhosis (Plate VII. Fig. 9). Further, in areas of normal 
liver cells, walled off by fully formed fibrous tissue, small malignant 
foci may be seen without any surrounding fibrous tissue. In fact, the 
capsule of the malignant areas is frequently formed by compressed 
liver-celled columns (Plate VI. Fig. 2). It has been stated (Orth, 
1887,3 and Ribbert, 19044) that primary cancer as a sequel to 
cirrhosis occurs in livers which show marked and long-continued 
regenerative changes, and these writers agree in saying that there is a 
definite transition from the hyperplastic cells to cancer cells. In the 
particular case under consideration there are very few evidences of 
regeneration on the part of the liver cells. Here and there are areas 
(where the fibrous tissue is insinuating itself between broken up 
columns of liver cells) which show large swollen cells of a hyperplastic 
character, in which active division is taking place. These cells 
represent a regenerative process. They appear to be the result of 
direct proliferation of normal liver cells. At the same time, however, 
no transition can be traced between these regeneration cells and the 
tumour cells proper. In fact, no tumour cells have been found in rela- 
tion to these hyperplastic cells. This is contrary to the view of Milne 
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(1909 ’), who found the cancer cells occurring as small foci amongst 
hyperplastic tissue. In the above-mentioned case the foci are practi- 
cally always found in a r m  of compressed but normal liver cells. In 
such cases there is no sign of regenerative repair, and no sort of 
transition from normal to malignant cell can be observed. In view of 
the fact that in many of the blood vessels in the fibrous-tissue tracts, 
groups of malignant cells and acini are found, it is much more probable 
that the malignant foci arise as a form of metastasis. The primary 
focus may well have been the large tumour mass described as situated 
in the right lobe. What the original condition in this situation waa, 
cannot now be proved. The cancerous condition may have become 
superimposed on an excesAive hyperplasia occurring in a liver much 
damaged by cirrhosis. The small percentage of cirrhotic livers that 
become malignant is against this, as is also the fact that no focus of 
actual transition from hyperplasia to cancer has been observed. On 
the other hand, the original condition may have been a simple adenoma 
situated in the right lobe, as Schueppel (1880 6, suggests. While 
talking of metastases one ought to mention, in passing, a point said to 
be characteristic of primary liver-cell cancers, and that is the rarity 
with which they give rise to secondary growths outside the liver. In 
the case described there were no secondary deposits outside. The 
liver tumour is as a rule of comparatively slow growth, and for these 
reasons may be regarded as relatively non-malignant. Clinically, the 
symptoms might be mistaken for an extreme case of cirrhosis. 

Coming now to the actual cell elements of the tumour, we find that 
these resemble normal liver cells more or less closely. The individual 
cells vary in size, but as a rule are much larger and more irregular 
than normal liver cells. They are much more granular and stain very 
much more intensely. Amitotic division is frequent. The nuclei are 
large, some staining darkly, others more faintly. They d i a r  very 
markedly from the epithelium of the bile capillaries. These latter, 
while apparently increased in places among the fibrous tissue, are 
always very regular and normal. They show no evidence of prolifera- 
tion anywhere, and are not enlarged. No transformation of liver cells 
into bile ducts, or vice versa, is to be seen, and there is no transition 
from bile-duct cells into malignant cells. 

The malignant cells, then, while occurring frequently in irregular 
clumps of closely packed cells, tend to arrange themselves at places 
into irregular trabeculs which resemble, more or less closely, normal 
liver cell columns. Some of these columns are opening up at placea 
to form irregular spaces which frequently contain II bile-like substance. 
Alongside these irregular columns, and just as frequent, are acini of 
various sizes, as already described. The smallest ones contain inspis- 
sated bile in their lumen. The young tumour cells are actually 
secreting a bile-like substance. This characteristic is regarded by 
Ribbert (1909 7) as of importance in distinguishing this variety of 

. 
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tumour. Contrary to what Milne found, the lumen of these acini is 
not always minute. As it increases, 
no more bile is produced. The original inspissated mass may be 
found lying somewhere in the lumen, which has now become 
considerably enlarged. The cells would appear, however, to go on 
secreting. This substance, whose nature is not determined, differs 
from bile in that it presents a thin delicate homogeneous pink appear- 
snce. This may be found to fill the large irregular lumen, or it may 
have retracted from the sides. Frequently buds or droplets of this 
substance can be seen exuding from the cells. The malignant cells 
therefore go on secreting, but the product is a perverted one. It is 
interesting to note that while the acini contain bile or perverted 
aecretion, the bile capillaries, without exception, remain empty. 
When these masses of tumour cells reach a certain stage of develop- 
ment, they atrophy. The masses or clumps of cells degenerate first 
in the centre, and there may thus result a lumen which contains 
shadow cells or simply necrotic d6bris. Many of the true acini show 
more or less proliferation of their cells. As the cells necrose, the 
staining reaction is lost. The cell body becomes faint, and is merely 
represented by a more deeply staining membrane, while the nucleus 
also becomes faint and indistinct. These facts therefore go to prove 
that the malignant liver cells are simply the malignant counterpart 
of normal liver cells. They arise from the glandular bile secreting 
cells of the hepatic parenchyma. The appearance of the tumour cells, 
their tendency to trabecular and acinar formation, and their bile 
secretion all support this view. 

All sizes may be met with. 
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DESCRIPTION OF PLATES TI.-VIII. 

PLATE VI. 
PIG. 1.-Islet of normal liver ticuue, showing irregular arrangement of the cells and the 

surrounding fibrous tissue. 
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FIG. 2.-Malignaut nodule of adenomatous type, encroaching on compressed normal liver 

FIG, 3.-Conipressed and drawn out normal liver cells from the periphery of a malignant 

FIG. 4.-Margin of a malignant nodule surrounded hy a broad tract of fibrous tissue i'n 

PIG. 5.-Malignant nodule (early stage). Note irregular achous EtNCtUre, and to the 
Many of the acini are filled with 

tissue (to the left of field). There is no intervening fibrous tissue. 

nodule. 

which can be seen compressed liver cells. 

left more solid areas of malignant cells. 
plugs of secretion. 

PLATE VII. 

Fro. B.--Mnlignant nodule,-higher power tban in Fig. 5. 
FIG. 7.-Malignant nodule (lster stage) showing dilated acini and secretion. 
FIG. 8.-Maliguaut aciui showing buds or droplets of secretion exuding from the lining 

FIQ. 9,-A fibrous area with intercellular cirrhosis and compressed and drawn-out liver-cells. 
cells. 

PLATE VIII. 
FIG. 10.-&een aread of active malignant disease. 

Pnb arcas.-Necrotic zones either of normal or malignant cells. 
&mbidh areas.-Fibrous tissue in which isolated normal liver cells are found. 


